cil jer} 
ples) 5 Lull 


Measurements and Errors 


cll Suc BLS Clas j Qulse a — Aalicall dovsia 


Measurements and Errors ¢tea¥\9 Gua!) -2 


Type of measurements :SluLall £154) 2-1 
One 53 ll Guba) aust 


: "Direct Measurements"> ptr) GLuball -] 
Agbee cs) el yal 699 8 piles Auld oi dalodll Joc! 4 "Variable" 524 cs! 
tla Galil (pany Aplus 
: "Indirect Measurements" SLs jad! Global -2 
el pal DUS Cs had ple J penal! ay dated! Slee! 28 "variable" pais us! Ol 
ot ill gay GOA! GI eh yell Nhe Ly del) GlBde pladiuh bbe 
. alae 
stall Ly yo plastul A Cusibeaill Gu a8! 4dloall Gold Ue al, olial (2-1) JSAM (68 
Cai pall os US dpb oS Gus AB,BC cai ll AC pitinnall Lali 44 jai 25 "Tape" 
. Caled (58 padtewell Culall ay 5 J gh (4g shy 5!) Gs dil AB,BC 
aia b pdles GLE Ye Ble Dye Agi! dlually Dap Ags! 4alcall Gals ries ll 
piel! Ly 5 Apel abe slasiok Aplus dghe ol el pal 52 Bptiles Leale J penal 
SAI Ol yt 


Yt Die ad 


oe — Th 


A B Cc 


rt Dus a Dac —> 


" pstloall pall Cylsall g pcilvall Cuilsall "(2-1) JS 


Ae pladtnl ae pan aay pile pt LE he Dac SHY! iL! ald Le 
(Dap,Dpc) GA! Glo Dac satel! Ls Anek 5 


Dyce = Dag + Dac 
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cell Sua BLS Cyd j Guile 2 — Aalicall dusia 


units of measurement Q«WAll Giang 2 -2 


:alall Glass Ge le si lll 
linear measurement units 42441) (Lill Glas .] 
angular units of measurement 425)_}) U+lall Glaay .2 


linear measurement units 464!) (uli!) Glaxy 2-2-1 


rAgbaAN Quldll Clan g) GLollai as 53 
ial) ali) (1 
cegh peel cll pSV) Cpe allaill Iba Cilaay 
km 5th Ud jeans ie sh 21 
m lb lel joys siall 2 
1km=1000m oO) Gus 
cm jell lel Seay siesilull 3 
Im=100em (|) Ss 
mam }< IL tel ajay laplell 4 
Icm=10mm J) Gos 
pum 5a SG Ved eons She SLI 5 
Imm 1000 um Oo) Os 


GINS! alla! .2 
ce® eel Gl SY! ye, allaill Iba las g 
inch =6¢ ft Milee 
l= inch 2.54 cm J!) Gs 


SY! baa.) Oly m? GA(Area) 4abual Gals daa.5 O) coll Ua BLEYI Gye wy 


Lhectare(ha)=10000m° 4! Cys jUSe (8 Leladin! 
m° c® Call daa.5 Ol'"Volume" anal Ll 
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cll Suc BLS Cis j Qulse a — Antica) dois 


Angular units of measurement 4a gh 5 Cuil Giltay 2-2-2 
4a gl 5M Clad alam ol Lakai! 4805 ulllia 
"degree" crisiull alail) -] 


Ld joy Aa all Ul (degree)4a 9 360 Al s_plall dare aucds alaill Nae (28 
1° Idegree 4521 o! ul(o) eb 


Ol sl, (") Sect 4aball jo pag, 4852 60 coll Lame dan US Oly - 
1' Iminute 4482] 
1° =60'= 
je s"second" aii fee ald] Baa Cys aud JS aud 60 eel Jauide dada SS ly - 
I" Isecond 4341 o) oI,(") 5eib antl 
l' 60"< 
1° 3600"Ua) 


"orad" g gical alail| =o) 
(g) Seok 4) 5« 2 o( grad) 
1° Igrad o vy! 


"centigrade" (osu ald! ota Ce aud SS au(100) ll aude "grad" US uly - 
(cg) 4b I os 
1 Icentigrade ©) cs! 
1® 100<* 


cee ALB] oda Gye aud JS a8(100) ll ante centigrade JS ols 
(ccg) 5s lb 41 52s centicentigrad 
1“ 1 centicentigrad 


1“®= 1 centicentigrad > 1%=100%® -— 1® =10000“* 
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cell) Succi BLS Cyl j Qulse a — Aalicall dusts 


"Radian" (cs 24) ¢¢ lal) alaii_3 
col) ALLAN 58 yall a1 ge lee 9 y (rad) cea aU Tha 94 shall tan, 
SSN (68 Gare gt LS 8 lal plod Cand og gly Al gh (g pila Gua gd 


- rs) os! 
2m Rrad =360°R 


2rad t 360° 
SOEs 57°.2958 = 57°17/ 44.8" lrad => 
TT 
lrad 200 


a 


| pital Ui 8 4p) jl dad (ge Le, 0.5 rad We ylade ay 515 -pdltbe 
egal 
180 se cg ial) Ua (gay gl SM ded isha AUB 68 al 5 ad 
a 


180 59 5 
+0, 


cg ilall Las 4g) I dad Gale, (12°15'26 ") W jlo 42515 rte 
Be 


Toe atl) aUbills 45 9) jl Lagd=(rad) wo vilall aUlaills 45 61 51) 4a 
130 3 


1 ip a 26 ) 
180 60 3600 
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gilt! Jaca! BLS Cyl j Guile a — Aalicall dosia 


"Scale" -: axl) Gulsas 2-3 


= AYN gall cle aes pl Calida Cy pr YS 
VEY! gle ball pati Spb cle Le pads Ab LAI cle Gyms putine Ld Soh ye slic 98 
-aluill Baas Kadi aladiuh alld 
70) is! 
Distance on map 4b NAN (cle iluvell 
Scale = —_ -2207>$>7>YV~—sh— Fs om olin 
Distance on ground V2 YI (gle Aili 


=: pall qubghal couaill Jubal 
Axe Jalaill A ggaad clay aes gl Guldel cusill ell adieu ale JS 


One unit on map dts LAN (gle Saal, daa 
Se SSS Sa 
Number of units on ground U2 YI (gle Glas gl ase 
-: dis 


CUMS y (D.»b=25cm) 25cm 44, AN a a, b (vidas oil) cya Aaa) 4aLuvel} Cuil 13) 
Uslie 9§ Ld, (Dap=500m)= 500m) G25¥! cele A,B casilaiill (adi cpap Ai8') AiLvall 


5 alll baa. y oa si Ys] Gai "scale" asl) Gulde Glan Ge el =: Jal 
Dap = 25cm dia AN le 
Dap = 500m =500*100 =50000cm oa YI) le 


25 1 1 
Scale = —————-_ = a 
50000 50000 2000 
25 


. 020Y! le [20m=2000cm] Jig 4b 16) le [lem] 4 os! 


02M cle [2m=2000mm] dig 44 LAN le [1mm] 5! 
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cll Saad BLS Cle j Guile a — Antica) dosia 


Errors ¢e3¥) 2 -3 
Definition of error a3!) wi 25 2-4-1 


Julaall rasill Car Le (5 yall bey At) Cplaol te Lal) Cas yd (Sas 
Jac! -§ "variable" pues cY "True Value" 4agal! dail , "Measured Value" 
Agia) Lal) — Auld) Lal) Waal ol ogl , dali 
Error = Measured Value - True Value 
© =Xin —Xt 


- Oh s 
ihall=e 

dustaall Lozall =K 

eaxitawal) 2, 


Bolg) a gi al Col, ap ge Las Lad 6 gS5 Agha Legal Cpe pS} Auldell Legal CUS 13) Nga 
cee UsSally je Leal) dag le lade Gulalll 8 

CSN 5 Al gene dala! Slee! gd jie oY Adal) Ladll Gy) oll Lis 3 LEY) Gye ay 
oud" AN sens 9S ela Auda Lad Gla cule 5, EY Ge JSS gh Lgle J puna 
Liza) "Aa 5 yr 


Types of Errors ¢tb8¥) ¢1 91) 2-4-2 
-iCne 93 re olay) Peer) 

"Systematic Errors" 4ebiiell ¢Uasy) -] 

"Random Errors" 4gi\ stall ebay! -2 


" Systematic Errors" “sBiial ¢Ubsyi -1 

HM AML ITE dan ge Lal cy Siig Cysts ALA coll ati pill LLY! (gay 
le ee pL peraccill Sarg, (seal 1 53.5 cy sSi Lal Leil col 
Ua Jie 4uol ) 
ita (Cis oly Ra es ek ie ae a LN Ga 
Aad) gin el bab 3 gusl laa gre Chalaill als aluall ost 


_ “Random errors” Agil pein pba? 
Pe (hati Ladt a fare Atlas pgS5 oy cata ooay aly) 
BLY) antag Lela Gras (-) Os G) deinall Greg (+) Os UY) Deinall Cod ag pre 
» oil gael Una 4a all (+) 

(Leia) Ua 85 bli Sey Laily A) pall cUASSU qunncill Sey Y ail gies Nba 
priall 4a ad) Sie ill» "Most probable value" uleisi Sy! Lal! olag! s 
Geel) Shes pall 4a pb Lgaal | dies ditlica) ld Gubi JS Gye Upliadl 
, aa Lobes Ud 3 bill oi) a ps Lill, "least squares method" 
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cell Sucadll BLS Cid j Guile a — Antica) dosia 


Sources of Errors  ¢ 24) jalan 2-4-3 


"Nature" 4a! -] 
a Lal) De | Lal 2A) cLith Ay gall oy gli (a JUGS J guest da elbay! Juasi 
vee lle gecall LASG) aa ll, By! jall dao Gd 
WA Nine! AaidLe dy ge Cay ya 28 Laid Go) Gay, Aalouall Slee} (4 Gull el jal aie HM 
: / BY! las (full ye Aealill eLbaY) 9 Si Gus 


* 


"Instruments "3 jgaVi-2 
Laila Gay dale 5, Qulidll 4 ardtincall jlgall 9a Ls Cue age gl Leal elas! Geni 


LaLa ol pa gia Dee (520 ated s (5) 54) alain S415 "Calibration" 3 jes! 3 ples 


"Personal" 4.024 -3 
AS 5 Ad cM edd Cys Calis g Atl gic elas) Ye Byle (oh 9, Lae) Baga ge peed 
el pal ric Bik 5 5uS ig Lull Cpe Sashes AS) clasl JAA (ye La yt slit ga alee (Sale 
. Calaall 51S elas 5 Catal 


Mistakes SEY 2 -5 


Lbs) Lads Li las Gud 5 uS 44e8 "Error" Ubatl Gut ss "Mistake" bled) 
» 8 saad gl el yal a sls lll Uedilll vic gqae oh lad! dais silts 6 Sas 
cole Asi all SLM and / or " 5h / 5 SLskall Gy 9S ol GIL 4) ot Lis BLEY Gye 2 
earl! 8 Salad! adil) gp) SLaall ol pal aie ble G glut slasial deci "Mistake" ble lls 
 SLalal) bal ate (atooall 

SEY Que SSE og Ly aude abate YI Sar Y Sabet Gull gla ode! Guile DE ya 
os), AUS aD y | (ASS) All hs ( Gall SIS US Gye) Label! Gull GLAS) Gia) ale 
, DAlSILy (paluvall lord! Bale! Ging | Label Guiladll 48 yee ails al 13) ail 


Accuracy and Precision C&Y) 5 44a) 2-6 


Caro gl dalrcall (28 Gletding olalb oe "Precision Wey! 5"Accuracy" 44a) 

O99 Jail eladtud ety allel! 28 eal YI) ale J&Sr pala! eal s Guiliall ba ga Gre 
le Spl Geng a 45h oo! Apabedl Apna Gye Cull Canes gl toladtoal Cin Logie col cll clits! 
OLUEY! cllaoe s!"Accuracy" 4Sall cla os pladiud Cray La $ aie gl Gufs Qual 
G grbive Joe (6) Ba 5m (520 Cho ol "Precision" 
rg UG] 5 AGall _calell 2 ggaall GI 
"Accuracy" 44al) 

4raraal| <Losall Gps Aalinall Joe! 24 Cues "Variable" jaeie GLULS GO lsh (gas ye 3 Le 
|) Dall 6 3S Aghia Lasill Gyo 3S) JS Ay dle LAL Gils LASS | jul 
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cll) Saad BLS Cyd j Qulse a — Aalicall) dusts 


, Al sgae dalicell Slee! 54 "variable" 52% YY "True value" 4.480! Call Go) Ly 
GLENN pan Jada Lal palin See col of Lill pe SaaBY Lal ally pf yeid ull 
. "precision" 


"precision" oi Y! 
Lgncans (pe Aalivall Joel (24 Guee'variable" patie GLUE Gli gas Yes he 
pS) SS Gili Deal (1981 3S) Sts Lguzans (ye Ay lle aL LL CLS LalSS 
Aga) Leg , a Slee 9 Ol Ss all oe Cal all Leal ld ode! Guitle JE Ys 
S59 98 QUE 5 Gall gga le Gall ob, Ay plaill Aaatll Gye, gle Gylatl a ga 9 Gilt Alla 
adi 4 Lado (yiiall eal! ¢y Sp Lebotiell eUSAY! areal epnucill Alls (a8 Aolaiiall ela! 
ca gl 


Adjustment of Measurements lL!) Jy5 2-7 


4 gave dalivall JLec! 8 "variable" paeie cY Adal! dail! yy 9S! fb 
lc | ot "variable" sis is Lulial) Aa) sic Gal , bedle Speen! YS! pie Cues 
Adda) Sagal) Mo BY) Aeill ogl | _pyetall Lad Gandl le guest ye Gini aid daLcall 
"Most Probable Value" 4slaiai SY) Lagally Attell , 
+ Cee parted SLL! Aaj ric teen beled! Gas al ge G15 clin 


"Mistakes" ble Otl8 si slbrsas . 
"Systematic Errors" tlie clbal aga . 
"Random Errors" 43) pic elbdl aga y .3 


NO — 


Jis Is) "Most probable value" 4akis) 'SY\ dal! Glas Gaal, 
-s gl gle 5 485! Gl shall eLal Gas (uli "variable" jstiall (Aad Sunil 


Bole) ar 48 dry Gras 4! "mistakes" btall GLa) (Gis) 44) 5), GLissi -] 
cgalinall Jaall 

elas] ALeles Ugileles aii bg AAAI y Cute yg cy) Aedaiiall od GLsLall inci -2 
Gs Agi) pel 

or "variable" yatid GLaLE GY! yal easel, dle! (2,1) Gl p ball el al ae -3 
sy! 4rasa!) Gus (Sa: Lal ote ost : 4% "Random Error" 45) pic eLbsl Lesa 
dame Ailes! 3 pb plasicl "variable " 2! "Most probable Value" “dial 
_ Gay Ghasdi led G bill oy a gas Silly 
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cll Suc BLS Cyd j Guile 2 — Aalicall) dusts 


Boptileal) Lull uli) Ud! AutLeial Ash) deat 2-7-1 
Most probable value and the standard error for direct measurements" 


Ballall GLa Aylleia) Sis) asl) 2-7-1-1 

Most probable value for direct measurements" 
SLL A" AN 5) UY 8 geal! el pal aey ode! (2-7) cod 0 83 ai Le GNI SUI 
OY! Lgal cepeeal (Aabaibal) LL apace!) Aglill 3 hall cl jal ab Ges ("mistake" Llell 
ail cl) "variable" parte! dil Shall (x),x9,X3,...... jXp) GLuslall Gs (na. 
random " 434) sic ead! le (5 gis GLulall baa Gls (lal) Ge "n" etl! Cult IS 
Shoal) Gadi sladtiok Cid a8 GLoLill saa aus GI ed gt ull NN dal! | Ld "errors 
Jia "mean " Jreall yl Alt daa 4 ( "Weight" Os!) Gad Le) Aliell Ge da pall Gudisy 

, "variable" tiall Las Jil = "Most probable value " “deal SY! dail 


- QO) Os 
arial! Quliall Io Gl ys auc = 
eel n Coll jo... yell | Ss! Gull _ x; 
aeiall Glleial SY) asl] = Jaeall = 
geicll 4d Jicil = 


"Standard error for direct measurement" 5 tle!) GLAU uli) Uadt) 2-7-1-2 
ddlas (Se: portal) GLald Gs (nl. yl, Ds) Gall GY (lll Unall 
- ASY) Ages) 4d Gubis 


n 2 
Rogie a [2-2] 
n-1 
- ol os 
ye SV eae FP how + Vv 


residual v, = Error in measurement 


v=x,-x= — Goball 4 aid) Lest 
x Jano) 


6. = SLL baa as (lial! Last) 
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cll Suc BLS Cite j Guile a — Aalicall dusts 


axial ( ed Jacail) Aulleia) AS) dag lial) La) Shes cally Jaeall pulill Uaatt 


-: Z.) (wlaall 
O., 
ale eae [2-3] 
weet 


» axel} (sulla! hall =5 


, aldall petal dulled! ASV) egal auliall (aa = 
. Caldal) jariall 4a eed) olill Laat! = 


pDLe! ye gd LeS (cli) ¢Lst) de ale! (+) 3 LE ares by 5 ete cle Lis a Sli Gye wy 
. gil pic clad Sigs Y (2-3) 5 (2-2) Yates! 4 


Aalucall Jas! 8 sUbsy) Jia 2-7-1-3 


4sariel) yi) gp el) ¢LbSY) Cae gl dead wall lal oad) (pie ate EL lia 
Lal aa jsh OS oll ati Leeper , dalaudll Use! GLuls ..4 ("residual errors "v") 
@t) si gins GU Al "Normal distribution" 22) a5 55 ye syle 8 "Vv "Ail gta 


idle cg] GLLd C8 "y" al pte -Laay] 


distribution curve" (25!) a5 sil) ine 
a2 Nyt Lia} Lbs] 
CHatbwealls ly ad! Ge 985 
Aalusll Slee! (8 Usal) Siteil 4rd iivell 
axial Bate uns Bye aaa 
Sid -5 9 +5 Onl canbll 
coity Jaa 5 AYISH Aalnall (0 % 68.27 


XO" "XFS Nae ab GLAM G2 68.27 -i 
» slull Lal 2 gaa Grae & 8 sll ye % 68.27 Aulleia! lel dasall Aedll -G 


cll Suc BLS Cyd j Qulse a — Aalical) dosia 


-:"probable error" Jina) aati "E54" -2 
3) Cus, Eso Ags Crowe foe Stulball cw %50 3s) os! 


E,, = 0.67455 
| wala) oi oll (8 sadn Le Lal "Ezy & sill ba Gy! 
-2Eo5 ,Eo9 -4 
Eo 29> Gee ah GLukall Go %90 Oo ! 
Eos 258% Gave a: Ghalall G2 %95 Ul s 
: Oo) Gs 
Eo = 1.64495 
Ey, = 1.95996 


4aluol aka ost a glad] "precision" CSGY) Cane ol arid Eo5¢ Eoo ela (yl 
. "Surveying projects" 


-?Kg9,7_-5 

a8! Uball Foo 7 es Eog7 29 Gee aby Ghulall Gs %99.7 O! cs! 
4ule celaua: la bale 9, T jana "yy clas U on gle! fig; 45] is! « "maximum error" 
Les dad ud Cul i) UO) Gs « "Mistakes" Jalal) GLa!) GLa y addins "35" ibs 
ale 5 "Mistake" ble utd "A" ld nes VW > 30 [ 13.5" Ge Si "Vv" ate 
, (Adda) 4all 5) Gay 


Theory of Error propagation ¢Us¥) aS\_4 4,45 2-7-2 
coll 8 ybluall ye GLALAM lll Unall y Aleta SY) Lal Glas audi (Sg 
aes 
| pla ue Gulia baal dad Glas lab -] 
SB plead) px LLM og Cala Lad Cpe JS) Gla GLY -2 


ns pdilaal) Cyl Stal g Lad Glue Cll: 2-7-2-1 


Gabi DS Ge" y" pstlaall jae Cull baal Lad Glan (Leal! (ye Allall daa (8 
Sl pial) 88 ly, (KI KapeeeegXn) GIS! GL yaeles Ny" paetall Le Lay als Ae 
ASI slsall Lally dc glee Lead 8 ptlre jae 5] 8 patlye GLuls Ye BLE (x1,X25.-+45Xn) 
_ Lua) o glee Lgie 
(X1,X2500065Xp) Cloaeiell Ny" atl ue Qulaall Lar i Ayal) Alla aa si ail sl 


¥ = (X1,X25- oe eo Xn ) eee cee [2-4] 
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cll Sucadll BLS Cyd j Qulse a — Aalicall) duis 


as plilsal) st Quill AalLatinl sisy) eal 
JS Ce My" plea!) ne Gulia (Aa reilly dulcis! SY Lagi Glas YS 
» ((XtyX2900065Xn) Sloetallsty" petal Lah ill [2-4] dgral |) Allall Gus 


wr etlall Sue Gull nll) Ud) 

oy) 5 ( othe) oe UsLall "standard error " ill Uball Glas (Seal (ys 
dawals pil atlall le "Low of error propagation" sad! Sia & silé Gubi JK 
Bae Ge US ls (K1,X2506045Xn GIA! Giga Ny" poled! pe Guball Ls i all [2-4] 
cowluill Unall 5 4a 5 jae died Slee re og! ples nls ye Bye (X1,X2,....Xn) SI seiall 
Lica) ag pre al 
= cgAV) gall (ple abthed (Say Lb YI oI cy gill os 


BS) 5 a bee ee te [2-5] 


: Ail Gl 

2( Os) yyetall dash f" Ablall Ags jal Adicuall) = 7("y" ileal xe sll eubill Usall) 
Laall) 2 HA petal (CM Agi Aol Agi jal Aaiall + 70 sy opel lal! Last! * 
708 ariel) CN Anu Atal! 445 jall Agia] ) + at + 7( Al etal lal 
7S YI paetall lal) Lath 


pwtibeall jab Cali Lad Cpe jis) Glau GLSa¥ls 2-7-2-2 
Saks SDS cys B ptleall jue GLaLall 5) lal Aad Gye AS) Glas (Seal! (ye Alla ode (4 
3B piles GLALS Sled Cg yA) Gl peter Gl petal) g) petal! Jae es i dal) GlbdMe 4| Ade 
Lead) a gles Ugie USI (cuslsdll Wall 5 de gles pad 8 pile ye s\ 

Byala) pe Lull ri Avely dig gl Ala Gol ow GA! soley 
3) Btls GLuls) sal Glia (Al ggaall Gl etal ase =u) (y,,7,,...,7, Al semall 
3) ANlall oda aubi vic (As gleell Ca) pried aac =n) Cae ome a 4a glee (8_ptilrs pe 
(V,sVooees¥, ) Cpalacll sac Ge 5S) Aual ll GYabed! Ge aac Lal ei Apel ll I pall 
[LO sYoo eed, ) A seeall Gl paetall Gye SSI Lad Gyo SI cle J geen GISe VL 44! cal ] 

oe csills “Most reas value’’ iccaaa a sees Clas Opa: a BAY.) a 
lube ge syle a “Surveying” 4aluall sale 3 oss) “Least anne: method” 
¢Ubinwall jad day gf LL ode) Atal) alll cy SF Gy) gale dee csi gd Giglladl, olbal, 

Cpe Cilulisll ota ba 9a (ote (Asixi) aie y oll Adlcl «lel “True values” 4280! all Gye 

dink) Glo pd) Gs a call GS aula cole! odd) Ue) (uli) Ubsl) yass UD 
else! Like a jlo dy giwell datuall 3 5gal aladiuls Lslill ¢1 pil auealy daluall ¢ gaz gal 
Allein) SY) Lasalle J guaatl aus QM lati et 
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cll Sudll BLS Cyl j Guile a — Aalicall dusts 


Gal) Sha poll 4a pls Lgl (Lal) Lally (4e8 nil =) “Most probable value” 
areal so ee & page csi Ssliinic ail ya chin Gil “Least squares method” 
aie cell Lala stall Laat, (Legs haa) alltel SY) Zag ayaa Lie aL 


Bptilaal) pS GLAM (algal) Und) y Aglaia) Sy) Laat! 2-8 
“Most probable value and standard error for Indirect Meas” 


Weight of measurement (4) 439 2-8-1 


Beat placid Camas og 98) Chall cye hand GDL) 2 LALA Gas Gy) penal oll (ye 
fatness sl al avic SM yere<:) 4a ju 4ulic g alsia| plac] , Cpa 44 9 W45 yar, fare=)) 
eid Lad Juni) Cle Jyealtl Jay “Adjustments of measurements” Gbsbill 
olulall Gs de gene JS “Relative weight” 4am G)js) elec! (5) 59 call Gye ¢Uuliall 
«ogee 4! “Standard Error” qslill Wall 9 5 (lle Qlil 4} call Goll Cen! (ye 
Akad cll GSay Le Gf SS Sua) ated cle blast] (ail) 3S! GO jy cele! Gay lll, 
Ahed (o§ cud purty clan] nS 4) ool) Leal! ce bly Gliil al All Gull Gye [Alaa 
alll “Adjustment” yet aie [Aula 
OL Be Al aad Gl Gay CLL Ge de pene Gl Oy GE Glued! odgl; 
20) sl «(6?) “Variance” ee Se uli (jl lb cll ce genell “Precision” 


QO) Cus 
“a” Qulaall “variable” 524d! O55 =P. 
“a” Qulaall rial variance =5? 

*(“a? Gulaall petal standard error till Laat!) = 
cx ie] “Adjustments of measurement” Glulall Jyaet aghe el jal aie «All 418 
eM yal Coletta cllae\ tater dale, (das yh oule anlenceh ata laa el gual 
[Pe aa 38 2 Bale] Cl seal) oda Ge USI (6?) ae Se uli 


sual) Ciley yall ABs ay CLL) Suivi 2-8-2 
“Adjustments of measurements by the least square Method” 


gh iajucal Ceara 5b 89-79 9) ik Blea a 

Alls 4 “Adjustment of Measurements” Glulall yard} (sas oll) Sie! 4a) bl 
gh AMla Gari Ge (y,y,,...y,) Bpailodl ae Clatiall Lad Gye 8) Glual AgtSal o gag 
Cl) etal GI) Gus ¢(x,,05,...,2,) GA! Gloeta Ol pial) ote Lit dyoly dis 
lel gull Lally dashes Gad pile ue gl Byte GLE ye syle (x,,0,...,x,) 
aay geal Gly pall 4g pe Gubi 8 call Js 

“Mistakes” Jalal) SLuLall (Ga) 45) 1 

“Systematic errors” Telia) ¢-Lba0U Glslill einai 2 
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cell Suit BLS Cite j Guile a — Aalical) dusts 


dic (gre lei] au 4484 “Random errors” 44i| p42!) ela! o& lua! (atl JS ols 
O) geal! Gla jell 4a: 4: “Adjustment of Measurements” Glial! Jia ¢l jal 
gh (Gg peeeall Giles yall 4a) pla solace! ai gl als! (Le pill) loyal! 
Si yeidl Gl gl cots Gadd Kd SLL Ge (m) de pene aay AIR GA 1 
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